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Fig. 1 Comparison of magnitude of bulk autophagy induced by depletion of nitrogen, carbon and phosphate. (A) 
Schematic model of autophagy machinery. (B) CFP* processing assay. Wild-type strain expressing CFP* was grown in SD 
medium to an early log phase and then transferred to SDN (circle), SDC (diamond), SDP (triangle) or SD medium 
(square). Total cell lysates were prepared at the indicated time points and analyzed by immunoblotting probed with ant-GFP 
and anti-Pgk1 antibodies. (C) Quantification of processed CFP. The intensities of free CFP signals were normalized with 
Pgk1 signals at each time points. The relative amount of free CFP in WT cells starved with nitrogen for 4 h was set to 100%. 
 
C 
Fig. 2 Cell viability in WT and autophagy-deficient strains. 
Indicated strains were grown in SD medium to an early log 
phase and then transferred to SDN (blue bar) and SDP 
medium (red bar). After incubation for 7 days, cell culture was 
treated with phloxineB and counted dead cells stained with the 
dye. ****p<0.0001. 
Fig. 3 The effect of gene-disruption of PHO91 on physiological functions. (A) Cell growth of WT (open, solid line) 
and pho91∆ (closed, dashed line) strain. Each cells were grown in SD medium to an log phase and then transferred to 
either fresh SD (black square) or SDP (red triangke) medium. Cell density was monitored every 2 h. (B) Repressible acid 
phosphatase (rAPase) activity in WT and pho91∆ strains. The cells grown in SD medium (white bar) and those starved 



















Fig. 4 PSiA activity in pho91∆ strain. (A and B) CFP* processing assay was performed in WT (open, solid line) and 
pho91∆ (closed, dashed line) strains as described in Fig. 1. The relative amount of free CFP in WT cells starved with 
nitrogen for 4 h was set to 100%. *p<0.05, **p<0.01 and ****p<0.0001. (C) CFP* processing assay induced by low 
phosphate concentration of medium. After grown in SD medium, pho91∆ cells were transferred to SDP medium 
supplemented with the indicated concentration of phosphate and the protein samples were analyzed by immunoblotting as 
in Fig. 1. 
A 
Fig. 5 Observation of autophagic bodies by an electron microscope. (A) Electron microscopy in the 
pho91pep4∆prb1∆vps4∆ cells incubated in SDN for 2 h and SDP for 6 h. Arrowheads show examples of autophagic 
bodies. (B) Scatter dot plot that indicates dispersion of cross-sectional area of observed autophagic bodies with mean 
(closed diamonds) and standard derivation (error bars). ****p<0.0001. 
 
B 
Fig. 6 The involvement of PHO pathway and TORC1 
signaling pathway in PSiA. CFP* processing assay for 
indicated gene-disruptants was performed as described in Fig. 1.  
The activity of NSiA (blue) and PSiA (red) was shown as relative 
amount of free CFP normalized with Pgk1 signal. The value in 






























Fig. 7 The requirement of Atg1 complex for PSiA. (A) 
Schematic model of autophagy activation by TORC1. (B) 
Autophagic activity in atg1∆, atg13∆ and atg17∆ cells. CFP* 
processing assay was performed as described in Fig. 1. (C) 
Dephosphorylation of Atg13 in response to a nitrogen and 
phosphate starvation. The WT and pho91∆ cells expressing 
Atg13-6HA were grown in SD medium to an early log phase and 
then transferred to SDN or SDP medium. Total cell lysates 
were prepared at the indicated time points and analyzed by 




E Fig. 8 The involvement of Atg11 in PSiA. (A) Schematic model of Cvt pathway. (B) Activity of 
NSiA (blue) and PSiA (red) in atg11∆ and atg19∆ 
cells. CFP* processing assay was performed as 
described in Fig. 1 and Fig. 6. (C) Information 
about Atg11 sequence. Double-headed arrows 
mean the interaction between Atg11 and other Atg 
proteins. (D) Immunoblotting for Atg11 mutants. 
Indicated cells were grown in SD medium and 
total cell lysates were subjected to immunoblotting 
probed with anti-FLAG, anti-Ape1 and anti-Pgk1 
antibodies. (E) PSiA activity for the strains used in 
Fig. 8D. CFP* processing assay was performed 
as described in Fig. 1 and Fig. 6. The relative 
amount of free CFP in pho91∆ cells with empty 
vector starved with nitrogen for 4 h was set to 

























Fig. 9 Phosphorylation state of Atg29. (A) 
Starvation-dependent phosphorylation of Atg29. (B 
and C) Measurement of Atg29 phosphorylation by 
immunoblotting. WT and pho91∆ cells which express 
Atg29-6HA were grown in SD medium to an early log 
phase and then transferred to SDN (blue) or SDP 
medium (red). Total cell lysates were prepared at the 
indicated time points and analyzed by immunoblotting 
probed with ant-HA antibody. The signals of Atg29 
and Atg29-P were quantified and calculated as 
phosphorylation rate (%). *p<0.05 and **p<0.01. 
Fig. 10 Measurement of NSiA and PSiA activity in 
strains deleted for Cvt pathway-specific genes 
related to vesicular transport between endosome 
and Golgi. (A) Schematic overview of Atg9 recycling. 
(B) CFP* processing assay was performed as 
described in Fig. 6.  *p<0.05, **p<0.01 and 
****p<0.0001 
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